Introduction 44 Disruptions to the gastrointestinal (GI) tract result in GI disorders including coeliac 45 disease (CD), irritable bowel syndrome (IBS) and inflammatory bowel disease (IBD). 46 The symptoms associated with these disorders include nausea, bloating, 47 constipation, diarrhoea, changes in weight and abdominal pain. CD, IBS and IBD can 48 all be managed via a life-long modification of the daily diet to avoid GI symptoms 49 (Gibson & Shepherd, 2010) . Dietary plans and foods that trigger symptoms vary 50 across GI conditions. In those with CD, it is necessary to follow a strict, life-long 51 gluten-free diet, whereas individuals with IBD and IBS have a less structured dietary 52 regimen that involves trial and error to identify trigger foods (NICE, 2009 ; Yamaoto, 53 Nakahigashi & Saniabadi, 2009). 54 Dietary-controlled GI disorders may place individuals at risk for the development of 55 disordered eating (DE) patterns. DE describes abnormal eating behaviours that may 56 include skipping meals, binge eating, restricting certain food types or fasting (Grilo, 57 2006). These eating patterns are deviations from the cultural standard of 3 meals a 58 day, which is often found in Western cultures (Fjellstrom, 2004) . In this article, we 59 use the term "Disordered Eating (DE)" to indicate any deviation from these cultural 60 norms, including food restriction, skipping meals and over-eating. These deviations 61 from cultural norms may be related to later development of an eating disorder but 62 they do not necessarily indicate that an eating disorder is present. Dietary restraint, 63 GI symptoms, food awareness and the non-specific burden of chronic illness may act 64 as triggers for the development of DE patterns in those with CD, IBS and IBD. 65 Before diagnosis, individuals with dietary-controlled GI disorders will often 66 experience uncomfortable, embarrassing and distressing symptoms when 67 consuming offending food items (Bohn, Storsrud, Tornblom, Bengtsson & Simren, 68 2013; NICE, 2009). These symptoms may become associated with certain types of 69 food or with food in general, creating the potential for a conditioned food aversion 70 to develop (Garcia, Kimeldorf & Koelling, 1955) . This may be similar to the 71 development of food aversions in chemotherapy patients (Berteretche et al., 2004) . 72 A fear of being contaminated by unknown food sources has repeatedly been 73 reported in the literature across the dietary-controlled GI disorders (Sverker, 74 Hensing & Hallert, 2005; Teufel et al., 2007) . This may feed into the development of 75 DE patterns when individuals become too afraid to consume a variety of foods and 76 subsequently begin to restrict their intake. 77 All dietary-controlled GI disorders require some form of prescribed dietary 78 restriction as part of their management. Food restriction, whether it is done as part 79 of a medical regimen or to promote health, is associated with altered eating patterns 80 (Johnson, Pratt, & Wardle, 2012; Herman & Polivy, 1980). The prescribed dietary 81 restraint in IBS, IBD and CD may place these individuals at risk for abnormal eating 82 patterns (Keller, 2008 To be included in the review, the articles had to meet stringent criteria. Only studies 119 published during or after 1990 were included as this was a period of change for the 120 diagnosis of GI conditions (ESPGHAN, 1990 ). In addition, articles had to be written in 121 the English language and include participants between 10-80 years with a physician 122 validated diagnosis of CD, IBS or IBD. Those articles that had not been peer reviewed 123 were excluded, as well as case studies and case series. evidence for the criteria and a score of 0 (no) indicating a lack of evidence. If some 146 evidence for the criterion was present, a score of 1 was allocated (partial). The 147 criteria were not always applicable (NA) and these criteria were removed from the 148 calculations. A total score was calculated ((number of yes's x 2) + partials) and this 149 was divided by a total possible sum (28-(number of NA's x 2)). This provided a total 150 quality score ranging between 0 and 1. Scores closer to 1 were suggestive of better 151 quality. Difference in ratings between the reviewers was minor and resolved through 152 consensus. All of the papers included in the review had high quality scores (M=0.89; 153 see The presence and characteristics of the control groups were noted. 164 Outcome Measure 165 We extracted the percentage prevalence of DE behaviours evident in the samples, as 166 well as the types of DE behaviours (bingeing, restriction, vomiting) and any factors 167 that were associated with or predicted DE behaviours. 168 
Study Design

169
The study design was noted, whether it was within-subjects or between-subjects and 170 whether it was a qualitative or quantitative investigation.
Results
172
This section will contain a brief overview of the selected studies. After applying the 173 critical appraisal criteria, 9 articles were available for review. These articles used 174 mixed methods. The data from these articles are presented in Table 1 . 181 Surprisingly, there was a lack of information concerning body mass index across the papers. 
201
Synthesis of Results
202
We discuss the studies in three categories according to the aims of the review: those looking 203 at the prevalence of eating pathology in GI disease, those reporting the types of DE 204 displayed and those that examined the correlates of DE in those with GI disease. 
205
Studies Concerning the Prevalence of Disordered Eating in GI Disorders
311
The types of DE that were present in those with GI disease were also examined. The 312 majority of papers presented in the review indicated that a restrictive eating pathology was 313 most common. Although there was evidence for bulimic patterns of behaviour as well as 314 excessive exercising, food restriction was more frequently reported. It is not clear why 315 these behaviours are more common and if this finding will be replicated in larger samples.
316
However, it may be that those with GI disorders are more likely to fit the psychological 317 profile of someone with a restrictive eating disturbance. However, the majority of Hallet 2005). Although high concern around unknown food items may be advantageous in 363 some situations, this may also feed into the development of DE patterns. A hypothetical 364 framework based on these two pathways has been developed. their food intake during the day, in order to cope with their anxiety around cross-392 contamination and food preparation issues and subsequently there is the potential for an 393 excessive amount of food to be consumed in the evening when in the home. These 394 individuals display the food restriction that was found throughout the papers and this is 395 associated with their anxiety surrounding GI symptoms that was described by Arigo et al.
396
(2012) and reported under nutrition in these groups.
Individuals in pathway two do not adapt well to their diagnosis and experience distress. research questions that will need answering in the future. This review also highlights several 418 limitations that need to be addressed in order to develop research into DE practices in GI disease. The development of a model of DE in GI disease is of use clinically and provides a 420 guide for future research. However, there is a need to explore the underlying causes of DE 421 patterns in GI disease and explore the functions that these eating patterns may have for this 422 group. In addition, the studies described in the review failed to report long-term outcomes.
423
It is essential for future research to prioritise the long-term effects of DE in GI disease.
424
Only nine articles were included in this review, which highlights the need for research in this It is important to note that the majority of individuals with GI disease will not go on to 443 develop DE. Nevertheless this review indicates that some individuals with GI disease will eat 444 in a manner that deviates from the cultural norms of three meals a day (Fjellstrom, 2004) .
445
Some behaviours that could be considered disordered may actually result from features of 446 the food environment which make it difficult to stick to a prescribed diet such as gluten free 447 foods being unavailable. Further research is needed to explore the specific eating patterns 448 associated with GI disease and how these patterns relate to external constraints on the diet.
449
Conclusions
450
The evidence indicates that those with dietary-controlled GI disorders may be at increased 451 risk for DE practices. This is likely to interact with the presence of GI symptoms and 452 psychological distress. The limited research in this area is concerning as it impacts both the 453 physical and psychological well-being of this group. There is a need to fully examine the 454 prevalence of this phenomenon in the GI population, as well as the interaction between the 455 two disorders. These findings may help with plans to manage such cases effectively in order 456 to improve physical health and well-being. 
